Abstract
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Background
1
Marine microbial communities represent one of the most abundant and complex 4 2 communities on earth. Many studies on microbial communities of surface ocean waters [1, 2] 4 3 have revealed a large reservoir of genes and functional modules [3] . These rich resources capabilities from various environments could be revealed [6] . In consideration of this 4distribution patterns differ greatly by geographical locations and temperature. We found that Our study showed that deep mining of public marine metagenomic data could be functions of their key genes (e.g. ARGs). We believe that more profound associations and human activities might affect ARGs, and subsequently affect the bacterial communities. Transport ATP-binding Gene; KEGG: Kyoto Encyclopedia of Genes and Genomes; OTU: Research Funds for the Central Universities and Sino-German Research Center grant GZ878. Metagenomics were downloaded (https://www.ebi.ac.uk/metagenomics/projects/ERP001736) manuscript; all authors have read and approved the manuscript. The authors declare no competing financial interests. subgroups was indicated in the parenthesis; for the geographical location, the 132 samples
Materials and Methods
were first divided into two groups and then in total eight sub-groups: the first group included Mediterranean (MS), while the second group included samples from South Indian Ocean (SAO); datasets without such information were removed from subsequent analysis. Each
resulting group contains similar number of datasets, with one exception that only five datasets
are in the group of shallow area with a low oxygen concentration due to high temperature.
The detailed categorizing criteria and results are shown in Supplementary Table S10-S13. were used for 132 samples. Construction of co-occurrence network on species level. To characterize the
microbial communities comprehensively, network analysis was performed on phylum, genus,
and OTU levels. As relative abundances of species were calculated by Parallel-Meta, only
those with abundances above 0.01% were kept for network construction. Species co-
occurrence matrix was generated using in-house C++ scripts, calculated by making the quantitative comparison between species using the Pearson Correlation Coefficient (PCC) for 4 0 0 each pair of bacteria. The PCC threshold at different levels was set to ±0.10, ±0.10, and ±0.50, were set as defaults. The number of unique ARGs detected in each dataset was normalized by the number complexity of the sample) in that dataset.
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Relative quantity of ARGs
The number of resistance types in each dataset was normalized according to equation. Twenty-four genera were selected for this analysis, each having an average abundance 4 3 0 above 0.1% among samples. Of these genera, "HTCC" and "SargSea-WGS" were abandoned the first one was selected.
The enrichment analysis was performed as below. 1) To determine whether a Flavobacterium) and illustrated. 
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In order to uncover the association of human activities, ARGs, and microbial Oceans: translating data into knowledge. Molecular Systems Biology 2015: 11(5):809. 26. Ghosh S, Kuisiene N, Cheeptham N. The cave microbiome as a source for drug discovery:
Reality or pipe dream? Biochemical Pharmacology 2016. Metagenome-wide analysis of antibiotic resistance genes in a large cohort of human gut Continental-scale pollution of estuaries with antibiotic resistance genes. Nature Microbiology analysis with functional annotation, high performance computing and advanced visualization. PloS one 2014: 9(3):e89323. The global species co-occurrence network at genus level. Red and green edges represent genus-genus) co-occurrence relationship. The cluster from surface water contained 6 genera 6 2 8
that were highly positively related, and the cluster from deep sea contains 5 genera that were 6 2 9
highly positively related. (c) The global view of species co-occurrence network at OTU level. identified as hub nodes in the network. distribution of ARG sequences and ARG types in three water layers, respectively. The 
